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Table 1- Fertilization of flue cured tobacco (‘k 326’ var.) combining three amounts of
nitrogen with three application methods

(055 S 3l auoy0 5 le3) (539 5 995 8 1,5 09

Application methods of Nitrogen fertilizer (time and % of total

L fertilizer)
slod N'.i’t)rzggn iy sV Gole ST Jol S e s, T 90 Sy
treatment (kg/ha) (5L ey («5)[5{.24 50 (gs).lSL;u .5! A (&)L .51
Top dressing at S_trlp_ First s_|de Second_5|de
transplanting application dressing dressing
10 DAT. 30 DAT. 40 DAT.
11 20 67% - 33% -
1 20 34% - 33% 33%
1 20 67% 33%
21 40 67% - 33% -
211 40 34% - 33% 33%
211 40 67% 33%
3l 60 67% - 33% -
3l 60 34% - 33% 33%
3l 60 67% 33%
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Table 2- Air temperature and rainfall over tobacco vegetation season

year  Jlw 2015 2016

obo los (il NI bos ¢reilea S5k ol

Month Temperature (°°) Rainfall (mm) Temperature (°°) Rainfall (mm)
April 5,958 135 12.8 14.3 136.7
May coige o, 20.5 7.4 19.9 29.9
June sls s 255 0 25.0 12.3
July 5 28.8 78.8 27.4 423
August s we 28.9 6.5 28.2 16.1
september g ys 25.8 56.5 26.9 109.2

03955 055 015 0525 5 ol b o 575 (Suslshse Dlho oS o il ly w52 Y Jga
Table 3- Combined analysis of variance on tobacco morphological traits under the influence of
nitrogen amounts and application methods

MS) Slas yo (2Silse
I e VS p by Sy sl Sy
”‘S"’:)f/u &olst Top af Midelle laf Bottorn leef

o d.f Jsb P Jsb P Jsb P
length width length width length width
Year  Jlw 1 419" 81" 1854™ 127" 2726™ 296"

Yearxrep  Jlw yo 5,55 6 10 8 42 6.6 12 5.2
Treat s 9 2m 1.8™ 15" 52" 6" 5.2
Yearxtreat X Jlw 9 3m 1.3™ 4m™ 1.2"™ 5.6™ 2.1™

Error (Eb)  iubosl sllas 54 3.3 1.3 7.7 2.2 47 2.6

CV. (%)  Olpdi cups 4.2 5.6 46 49 4.4 6.2

Aoy S g iy Jliol mhaw 50 (6,0 g (60 e pas i 5 4 Tk« NS
ns, * and **: non significant, significant at the 5% and 1% probability levels respectively.

059755 995 9l 0375 5 polie 3 Co 53 (Sa3aliiige Slio p Jlo il nSile alie = F oo
Table 4- Mean comparison of year effects on tobacco morphological traits under the influence of
nitrogen amounts and application methods

Yb J}g éLr.g' .la.wg J}g éLr.g' u.:.vb} J}g él.r.g'
J Top leaf dimension (cm) Middle leaf dimension (cm) Bottom leaf (dimension cm)
year Jeb P Jeb P Jeb P
length width length width length width
1394 41.3 19.3 55.7 29.1 431 239
1395 45.8 213 64.9 315 54.5 275
LSD 0.05 0.82 0.51 1.25 0.67 0.97 0.72

8,5 )18 alie 0590 gl s yd iy Jlekl o ;0 LSD (yge3T bl 5 Lo iSilo
Means compared by LSD at 0.05 probability level.
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Table 5- Mean comparison of nitrogen amounts and application methods effects on middle
leaf width of tobacco plant

sl 11 11 1l 21 211 211 3l 3l 3l 4
treatment
Sy
s 29.6 30.6 30.0 30.3 30.7 30.7 31.7 31.6 32.5 28.4
Middle
leaf width
LSDO_05:1.09

Q8,5 18 anlie 090 glis duo po @iy Jleil wans ;0 LSD 5031 bl Lo Silo
Means compared by LSD at 0.05 probability level.

039545 955 )5 097 g polie L3l Lo (g3g (oS Dlho S e uilyly 4 —F Jgu
Table 6- Combined analysis of variance on tobacco quantity traits under the influence of
nitrogen amounts and application methods

(MS) Olay yo (2 Kilo

JUOETITR :; o 5 Sac Sy 0,5 o g Cwsd bwgio 5o @G el e

SOV d.f ”(;reeﬁ yield M oy f;# . s

yield price income

Year Jl 1 350485408"™ 1996172™ 974540624" 2279"
Yearxrep Jlo 30 1,5 6 9168508 89105 117252014 3853
Treat Slewd 9 22645906™ 471919™ 90254864 150"
treat<Year Slowix Jluw 9 3983663 81463™ 17711846"™ 305™
Error (Eb)  iubosl s 54 3577050 75211 18415049 551
CV. (%) &l s i 6.7 6.2 6.5 8.2

Aoy S5 g iy Jlein mhaw 10 (6,18 gire «(518 gire pie iS4y 1y o NS
ns, * and **: non significant, significant at the 5% and 1% probability levels respectively.

03955 995 S 053 g polite b Cod (ig (o5 Slaw Lo J1 Sk Ayl =Y Jgu
Table 7- Mean comparison of year effects on tobacco quantity traits under the influence of
nitrogen amounts and application methods

S Spo,Sdae PSS B Cund busgio S 53 A6 wel o

(W) JOUE SURCIN PV
iar Grge: i:ld (kg/ha) Yield Price ;g5 95 Income
y yield (kg (kg/ha) (Rial) (Million Rial)
2015 25981 ° 4223° 68765 2902
2016 301672 45392 61785 " 279°
LSD 5 (%) 848 123 1924 105

ad 8 18 anslie 9 50 gl oo iy Jleis! maw o LSD 5031 (olsl o Lo puKiles
Means compared by LSD at 0.05 probability level.



” A j0 50 e Wby adgl ol 10 (5950 99ueS il gly s 89 IS ol 3l oolainl ISl - ) Kan o (ot Jols TAA ‘I

35000

abe abe  d
EL J— u e abcdcd bt
:
25000
)
— 20000
2
~ 15000
10000
3000
o
4 i i 21 20 2 31 3n 3m
OJas 282 s apad y puida
A s and application method of Nitrogen fertilizer

039755 995 2,5 gy 5 polie
Figure 1- Mean comparison of green leaf
yield under the influence of nitrogen
amounts and application methods
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Figure 3- Mean comparison of average

price under the influence of nitrogen
amounts and application methods
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Figure 2- Mean comparison of dry leaf
yield under the influence of nitrogen
amounts and application methods
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Figure 4- Mean comparison of gross
income under the influence of nitrogen
amounts and application methods

03955 995 9,5 0975 g polie 3l Lo (5595 (pleand Dlao S ye il @i A Jgaa
Table 8- Combined analysis of variance on tobacco chemical traits under the influence of
nitrogen amounts and application methods

. R (MS) wlay yo (Sl
s @l i i ol s
SOV et 95 5 st Nitrate
df g Nicotine Total Nitrogen
Year  Jlw 1 347" 39" 0.048™ 0.04"™
Yearxrep  Jlw yo 1,55 6 29 0.35 0.316 0.17
Treat slows 9 7.3® 0.23™ 0.143™ 0.05™
Yearxtreat Slowix Jlw 9 5.4"™ 0.22™ 0.09™ 0.02™
Error (Eb)  oiulol glas 54 5.6 0.14 0.147 0.05
CV. (%) &y g 17.2 15.3 15.8 7.8

Aoy Sy i Jlein] mhaw [0 (6518 sixe o510 sixe pas il Sy 1y, o NS
ns, * and **: non significant, significant at the 5% and 1% probability levels respectively.
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Table 9- Mean comparison of year effects on tobacco chemical traits under the influence
of nitrogen amounts and application methods

Jl s O 95 5 o3e ol i
year Sugar (%) Nicotine (%) Total Nitrogen (%) nitrate (ppm)
2015 15.8 2.17 2.44 753
2016 11.6 2.62 2.39 815
LSD 5 (%) 1.06 0.16 0.17 186

s 8 18 aslie )50 gl wo e iy Jleisl maw jo LSD (9031 bl o Lo puSiloa
Means compared by LSD at 0.05 probability level.
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Figure 5- Relationship of chlorophyll meter values and dry leaf yield in 40 days after
transplanting in top and middle leaves of tobacco plant
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Figure 6- Relationship of chlorophyll meter values and dry leaf yield in 50 days after
transplanting in top and middle leaves of tobacco plant
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Figure 7- Relationship of chlorophyll meter values and dry leaf yield in 60 days after
transplanting in top and middle leaves of tobacco plant
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Figure 8- Relationship of chlorophyll meter values and average price per kilogram in
40 davs after transplanting in top and middle leaves of tobacco plant
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Figure 9- Relationship of chlorophyll meter values and average price per kilogram in
50 days after transplanting in top and middle leaves of tobacco plant
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Figure 10- Relationship of chlorophyll meter values and average price per kilogram in 60
days after transplanting in top and middle leaves of tobacco plant
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Table 10- Regression equations and calculation of chlorophyll meter values based on
derived equations as nitrogen fertiliza tion index to estimate of tobacco yield

o9 Casdye o kous Og Syl o e
3 Sy Sy Yol Regression Jedg 5 .
6)'1;@_; Leaf Leaf Equations Coefficient o
Time position  number b ¢ Spad
(DAT) Value
Regression Equations for Estimating Tobacco yield 0P P 0, 5es (rad lp g S, SYolre
top Yu 2 y=-487.02 + 26.756x - 0.346x? 26.7 -0.35 38.7 0.86
40
middle L., 5 y=116.46 - 6.12x + 0.1001x? -6.1 0.10 30.6 0.58
top Yu 3 y=1675.7 + 77.677x - 0.8846x° 7.7 0.88 43.9 0.73
50
middle L. 5 y=-378.19 + 17.686x - 0.192x? 17.7 0.19 46.1 0.89
top L 3 y=-577.49 + 26.716x - 0.2939x° 26.7 -0.29 455 0.68
middle L., 6 y=180.75 - 7.8182x + 0.0979x° -7.8 0.10 39.9 0.59

Shilea T (o535 conlin 3o 5l (58 (B335 LA lsins s Jubs IS slael asals =) Jgur
Table 11- Range of chlorophyll meter values as nitrogen fertilization index for suitable yield
of flue cured tobacco

L 31 s 395 S Cobgo S osleid Fodady s sac Sl Fodudy IS sus yiSlas
Time (DAT) Leaf position Leaf number Minimum Spad value Maximum Spad value
40 topyu 2 35.2 38.7
50 topyy 3 41.9 43.9
middle tawg 5 43.0 46.1
topyy 3 42.2 455
60 .
middle tawg 6 447 47.7
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Abstract

Nitrogen is one of the most essential nutritional element in growth and a
determining factor in tobacco yield. Therefor, rate and timing of nitrogen application is
very important for growth of this plant. The purpose of this study is to use SPAD values
to estimate nitrogen usage through correlation of SPAD value with yield and quality
traits at different growth stages of tobacco. This study was conducted in a randomized
complete block design on flue cured tobacco (K-326 cultivar) in Tirtash Tobacco
Research and Education Center for two years (2015 and 2016). Treatments consisted of
three nitrogen level (20, 40 and 60 kg.ha™) and three application methods of nitrogen
(1- two parts of nitrogen broadcasted before planting + one part of nitrogen as side
dressing, 2- one part of nitrogen before planting + one part as first side dressing + one
part as second side dressing, 3- two parts of nitrogen fertilizer as strip application + one
part as side dressing) and a control (without fertilizer treatment). Chlorophyll meter
(SPAD-502) was used in 40, 50 and 60 days after planting for greenness of lower,
middle and upper leaves and various parts of the leaves (top, middle and bottom).
During the growing season, length and width of upper, middle and lower leaves, green
and dry leaf weights, average price and gross income were determined. The results
showed that green and dry leaf weights were increased by increasing nitrogen
application and this was significant at %1 probability level. The highest correlation
between SPAD value and upper leaves yields of 40 days transplanting was R?*=0.86 and
middle leaves yield after 50 days of transplanting was R?=0.89 which were the best
leaves for estimating tobacco nitrogen usage. Average price of tobacco was decreased
as nitrogen use increased and highest gross income was obtained by using 20 kg
nitrogen with 3 split applications.

Key words: Chemical quality, Chlorophyll meter, Flue Cured Tobacco, Tobacco
yield.
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